Hsp105alpha suppresses the aggregation of truncated androgen receptor with expanded CAG repeats and cell toxicity.
Spinal and bulbar muscular atrophy (SBMA) is a neurodegenerative disorder caused by the expansion of a polyglutamine tract in the androgen receptor (AR). The N-terminal fragment of AR containing the expanded polyglutamine tract aggregates in cytoplasm and/or in nucleus and induces cell death. Some chaperones such as Hsp40 and Hsp70 have been identified as important regulators of polyglutamine aggregation and/or cell death in neuronal cells. Recently, Hsp105alpha, expressed at especially high levels in mammalian brain, has been shown to suppress apoptosis in neuronal cells and prevent the aggregation of protein caused by heat shock in vitro. However, its role in polyglutamine-mediated cell death and toxicity has not been studied. In the present study, we examined the effects of Hsp105alpha on the aggregation and cell toxicity caused by expansion of the polyglutamine tract using a cellular model of SBMA. The transient expression of truncated ARs (tARs) containing an expanded polyglutamine tract caused aggregates to form in COS-7 and SK-N-SH cells and concomitantly apoptosis in the cells with the nuclear aggregates. When Hsp105alpha was overexpressed with tAR97 in the cells, Hsp105alpha was colocalized to aggregates of tAR97, and the aggregation and cell toxicity caused by expansion of the polyglutamine tract were markedly reduced. Both beta-sheet and alpha-helix domains, but not the ATPase domain, of Hsp105alpha were necessary to suppress the formation of aggregates in vivo and in vitro. Furthermore, Hsp105alpha was found to localize in nuclear inclusions formed by ARs containing an expanded polyglutamine tract in tissues of patients and transgenic mice with SBMA. These findings suggest that overexpression of Hsp105alpha suppresses cell death caused by expansion of the polyglutamine tract without chaperone activity, and the enhanced expression of the essential domains of Hsp105alpha in brain may provide an effective therapeutic approach for CAG repeat diseases.